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^sfla ^ ^"^1 (Method and Apparatus of Driving Liquid 

Crystal Panel) 
[51 ^Vv^-s]- ^tg] 

£2 ^ 511 oil 51^5} l^ol^o] ^^ufl^c} ^^Sf^ 51^. 

513 £r £1 ol] 51^ ^^fl^afl^^l "§-7}S\^ M"B]-uHfe 51^. 

514 ^f-^-^ °H <4^r ^^^^^ ^^^Hfl/d ^ ^ISLHfl^loll 
W^fe ^Ul^ ^51. 

^«fl#2] o.^-^^- ^Efvflfe 51^. 

^1 Sr^51. 

518 ^ ^ ^] oil o)l ^^2fl^ 711 5^^^^. 51^1 

51^. 

519 -b 518 o\] 51 Al^ ^ IC ^# Z^Zj-ofl ^-^-£1^ ^ o]o\] o)^- AlJrS- 
oil & El-°l n J 
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II 



10,30 : 12 : 

14 : n^-g-f- 32A.32B : t^e ^ IC ^ 

34A^^134F : 6] ^-g- IC ^ 36Atfl*l36E : 

Ej«- d|e6]a Qn^ aAl7]# ^sffe <aj3SA)7] ^-g-^ ^ ^ ^H) W 3 

lM3l^r(Duty Cycle S^r Duty Ratio)^. ^-gs) ^ eJ-S. ^-^ef^M (Contrast) 

^?}N^r ^-¥-(12) ^ ^-g-*f(14)3. ^€4. ^ti^ ^-S-f- 

(12)fe ^^(10)^ i?fl^ull^(ll)^l ^IN^tf-^ ^^"^-cf. ol ^fl^ufl 
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II 



aj-nv e^^o] ^ ^-^^(Turn-off)fe ^H^^tHl 3 sfl ^H^cf. 

zj- e^x]^ (16)3 JE.3]<y;*i^-£r ^?fl^tifl^(n)j2)- 57^1-^ ^15:^^(13) 

^, £3 <>lHi2f ^ol ^%)-#(18)4 ?fl4^]^ : i:(20)ofl ^ oicf. oj-i- 

711*11*13 (20)3 -g-^jr^ «|«|- E^^-M TflojE^^-o^ -g-^^ ; 

-g-^Sh ^*flH 11) ^-g-^ ^1 7}<&%c% o]*fl go^ # 

-g- 7>^Cf. OH- ^^-(18)2}- 7fl4^1^(20)^ ^-^mCtr)^ *PJ-Al^( tf )ol 
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^2^2] #<&o] ±^#<& <^^*hi <>i ^n*4&<& <g 

^77\7] =L Sfl^Rr ^^^14. °J 

jgofl rcj-ej. fifl^-s)^ ^ti^^CGS)^ ^IM^CDSH ^Ml^ 

(l3)ofl -§^£]fe 7}^6\] ±^&<& °m&x}6\] ^--g-^Cf. Ol Ufl, A ? H^^oV oj 
Bjo^}-^"-^ <i^^l ^^fl^Ufl^dl)^ -f^^M^Tf ^7fl^^oV (GS) o| -AV^ol]^ 

4 oje ^«a-(DGS)ofl £)*fl ^-S^tt ^-7ll^ull^l(ii)^ -f#^i=Hl $1*1 ^ 
*l^E|(16)fe- *l<g-£ XlojE ^oj.(DGS)©l *H0 5| ^ ^(Threshold Voltage, V th ) 
^.cf ^oV^l^ ^ ^?fl^ ^«y-(GS)Sl ^oD^^JfE] £3 <M£) *HKl8)S] 

^-2]^. ^°« v (DGS)^r ^HN^tfCGS)^ ^o\}^)^b\ 

(16)fe ?ll ^°w v (DGSH *K1^ ^r^^i ^(Threshold Voltage, V th ) iL4 



.(GS) i^f Al^^( ri )ofl sfltg-s}^ a]^^- xl^sjc^^l TflolM #<y-(EGSH 

4 ^fl^ tifl ^(11)^ -f ##cfo]l <?}*l§Hr ^Jl^CDS^ ^*°ll^)^ J f 

515 516 £r ^IN-^CGS)^ ^5*1^(10)21 ^^^^^(11)^1 ?l7>^ 

cf. 515 ^?fl^^°«HGS)^ ^<>ti*l£] ^-f ^1 ^ e^1^^b1#(16)^ TflolM 
zj-zHH^l ^^^5}-#^; zls]ji 516 £ ^^fl^^^CGS)^ sKMI*l£l ^-f 

4. 515 ^ 516 <M ^H^afl^aiHl ^ M^xlAEjfdg)^ 7flo]E^ 

^M-tf^ ^<y-I- 0 l £*h=, #o_s M-Ef\i4. ^f-SH, ^?fl^ufl^ 

(ll)o)H3 ^?fl^*m<q ^x]<£%°] sq-fe ^ Sit}, ufl 

^(ll)ofl^Sl ^l)^^ ^^l^O.^ 91^, ^\^ A I=r°\] ^ 1±3L$.<&°) 
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o'l nl^-^-S] afl 4,649,383 2] sfl 7fl X| £} $ tf . o] = e)-^7fl^ « 0 Vl 3 £r £7 ofl 

^ =5]->i?fl^ ^fl^H^Hl ^-g-^-o.^ >^l]^«fl^H ^4=^ MVinV E^J 

if, ^^fl^l 2H^-# ^1^: ^ o\ 

°1 = 3-^11^ M^Hfe ^?H^i<y- «^#*H1 ^^"^^ ^?ti^ 

^-^fe ^Jl^ 0 J-M eM^-S- 2:*UHr o] ^t.>oi^ 7 > 
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^1^^-^eI ^1^°« V 1-^ ^l^^^-5-^l ^?H^# ^-S- 

$\sL5L*f-B\ ^ -Qo]$. ^^^ofls. .xij:^«a-oi ^^711 ^5]t11 °H1 Ki- 

el-, cl^efloi d^oi^oHA-]^ ^^sfl^on saIe)^. <g#s] sfl^-o] q-Ej-q-^l &7fl 

ZL^uj-, nl^^- ^-§1 ^14,750,813^^1 7flAl£)o^^l tl^eflol cjufol^dfl 

^ Sl^-^^m°l ^-S- € =T^H1 ^-S-^r *€■ II ^S. ^°1 4^^1-711 € T^rHl 
^\^°], t\di^o) V]V}0)^ ^l^^ovs-^ ^<gAl?l7l ^m°l 0J 1 

[^rgo] Ol gj.^ 7 )-^ JZf7fl] 

^l sm. 

^ till -id <*11 ^ M^l ^«a-gr ^T^, ^7fl^Hll^l ^Vo} 

$1*H tcj-ef ^7>£jfe cflolEl^l5L^«a-^ -*1JL till ^ ^ *H^Hr #31«- 
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IJ-M -7^- H o^^- ^^fl^ ^fl^H^l ^ ^e)1^ 

^5}^ #31^, -^l^ti^Hl ^Is^l^l:^: 7i)^Kr ^3] 

.Q, ^l^ull^^l ^-g-tM*] ^131^1 0 h v # 0 1 afl^l^ 31*H1 tcj-e]- a]^ cf 

^-tgofl ofl^sfl^ ^w o v^^ d^afl^s) ^l^nfl^Sl icfel- # 

^ ^r^^l <^2)m ^p-S-^lfe- ^^m^l ^^fl^tifl^cHi ^ ^EflB] 

afl^SRr ^U^# ^^r^, ^^fl^tifl^l #2} ^^oil uj-fi}- ^o] 

^_ ^-^oil ^ ^^sfl^ <^sfl^2} ^^^afl^iofl s]^ ^EflS] 

-^sj-^ djoiBi ^^uf^, Ai^wfl^oii ^^-EH^j >}05:^<a-#oi ^fl^ tiflA]o} 

*M1 ^ ^ ^ 7H>im 5[b S^-^tJ-g- ^l^c}. 

^^Sfl^ ^^^^^ Al^HflAlcq o)^o\] ttj-fij- ^ 

^wfl^ ^1 ^ ^7>£)^ dlolE] ^S^tM: ^-7] <0 stifle -g-g-s}-^ 

^A] oflofl cfl^- ^-Sj-c^ ^«ns}7ll ^&H-7fl * ^ °1 ^ . 
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5.8 ^^^^(30)^1 ^?fl^U^(GW)-i: ^H-^ 

^ IC ^#(32A,32B)34, ^^sfl^OO)^ ^^Hfl^(DW)^- ^-g-Sj-71 ^ HHe] 
^ IC ^#(34A-vfl^l34F)-ir ^1 «H= 1^2] ^a] oflo]| u)-^. <a] ^ sfl ^ 
^71- SL^S]^ ftt±. ^fl^Wfl^CGW)^ TflojE ej-oj#, ofl-i- m7 fl^ 

Ttloje efo](GLl^^lGLm)lr^: ^alsM, o]§ t^e e}-oll;(GLl^^GLm) ^4°^ 

M ^-g- IC ^j#(32A,32B)£r >«°1 Eej.ois. (GLllfl * 1GLm ).tt. • ^*»fl 

^cf. ol-i- g^, t])o]e ^ IC ^(32A)^r XMJ= 5,1)5] e]-°l(31)-g; 

TflojE ae^e ^^(GSP)7> -^-g-^ nfl ^ tfl^l m /2 »l*fl ?Mii5} 0 Jt 

(GLl^*lGLm/2Hl Tfl oj ea] jr^ £.3, ^Sj-Tfl &t±. % *1*J| ifl*] 

m/2 7flo]Eefo]l;(GLl^^GLni/2)^r ^1 tIMS. ^ IC ^(32A)A^E] 

S ^ IC ^(32A)^ m/2*i*i) TlH J=e}-<y(GLm/2H ^-g-^ nflofl ^ 2 tH^e 

IC ^(32B)^ ?l]em*Hl 4iHJfceJS) 7)]°lJ= n?) ^(GCP)# -^s}t11 *fl 

2 >||olE ^ IC ^(32B)£r *fll TlHM IC ^(32A)^.5.^-B|^ t^e ?flHl 

^(GCP)°fl -g-#SM ^- + 1^^ m «J*|| 7flolEe^ois.(GLm/2+lvH^lGLm)ofl 

^-7H^a}5L# ^>^5. ^-S-*>7H ^12 TflojE ^ ic ^(32B).2.S.^-El ^ 
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(GLra/2+m^lGLm)^: ^-^^ €4. afl2 7flo]E ^ IC ^ 

(32B)£ m £*l Tfloie e]-°l(GLmH ^ afll 7lHJ= ^-g. IC ^(32A)^ 

r$&7}*)3, TflojE ? fle] ^(GCP)« <£>$S"M ^^ofl ^3°!^ 7fl°l^ ^ IC 
^(E-Ajsl-xl g>-g-H ^-g-s}X| ^Jlwfl^(DW)^ 7flolM2l-9l»(GLlifl^l 

GLm)^ JS^^^f M-^r §1-711 ^sH^l c^o] ^ Q ] e) ej-ois ? ofl-i- s.^ f n 

7 floi cflo|Elel-9J-i-(DLlvfl^lDLn)S. ^sjTfl ^i=h tj-^s] c-fl o] e] ej-9j#(DLl 

vH^lDLn) ^ M^^l^Bl*^ iii^^f^l ^#s]7fl ^q-. 

oil: c||ol^e>ois.( DL1 vfl^ DLn )^. c-flolE] ^ IC ^#(34Avfl^l34F)<>11 k7lH 
^ • ^-S-^Tfl ^q-. ^, ^^ifl^(30)31 *U <3<3 i-flofl ^fil^H?! k7fl2l cflol 
Blej-^Jl-CDLlvfl^DLk)^: *U ^] ^ ^ IC ^(34A)<*fl ^fl ^^3., ^^^^ 
(30)^1 ^12 afl6 ^-1- zfzHl S.^<H^1 k7]H£) c()oi^e|.ois.( DLk+lv fl^ 

DL2k,DL2k+im *1 DL3k , DL3k+Hfl DL4k, DL4k+H4l *1 DL5k , DL5k+lHl *1 DL6k)£- *fl2 vfl 
»16 cfloiEl ^-g- IC ^lr(34Btflxl34F) zfzHI ^sfl ^-g-^Tll afl6 
^l°lBl ^-g- IC ^#(34ALH*l34F)£r efMB)«l^(35)5.^-El k7fl2] cfl E) e|-9j <2] 
^)°lBl# £*Hsjo.^. «a^«V>|] ^tf. ol^- $]is}a) ! xfl^l »16 t-flolBl IC 
^1-(34A^134F)£- cflolB] ^Efe 2KIC33H H ^V#£i dH^til^ 

(35) ^ MeKl(37)<Hl ^ ^^S)7fl €4. ell 01^^1^(35)* ^«fl *U *fl 
6 cflolEl ^ IC ^#(34A^^34F)«11 -g^fe elM^fe ^^^°J(37)^ cflo]^) 
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#eKDCLKH X|l tfl^l X|6 dM^I ^-g- ic ^-i-(34AM)*l34F)s1 cflo] 

oj^j^-g- >g-Afl*l ^^S>^, X| 1 cflolB] ^-g- IC ^j(34A)£r ^ojE] ^Ej-M 5}- 
< y(33)^-^-f-Ei cflolB] ^E>E ^^i(DSP)7]- ^7>5l nflofl ^-^ gj-o] (37) O.S.^-B] S] 
c11olEi#£](DCLK)^l c-11olEl^^(35)^«-E] k 7 ||S] cflo] E] Ej-Ol^-S] c-fl ol E] # 

<ySl#7fl ^^f. k7fl^] tilojE-l^ol^;^ cllolE)7> nflo^l >fl X c-]| o| E] ^-g- IC 

^(34A)£ cflo]Bl 7fle| ^(DCP)# ^^j^Ji zi OlojEl ?fls] ^(DCP)# X| 2 HI 
ojE] ^-g- IC ^(34B)<*H €i=f. X| 2 tflolEi ^ IC ^(34B)^r XU t)M 

E) ^-g- IC ^(34A)^^-^-Bl H]o)B\ 7 flE| ^(DCP)7> o]7>^ nfl ofl ^ eJ.o] (37)0. 
^JfE]^| c|l^B)#^(DCLK)# <>l-g-sM clloTEl^^(35)S.^-Bl k7l|Sl n)] o] E] °] 
^ t-flolE]* ^^SMl o\£z\ t X| 2 t-HolE] ^ IC ^(34B)£ k7fl£l tflolEl 

^.oi^-o) dloiE|7> <gs^ jfofl cflolEj srflej ^^(DCP)l- X| 3 3|o1e] IC ^ 

(34CH) ^^-§>7fl XI 2 ^ojE] ^ IC ^ (34B)<X1 ^1 ^j^M^ X|3 

X| 6 cilo|El ^p-g- IC ^#(34Cai^l34F)^r X|2 c^M 3 ^-g- IC ^(34B)^ 

-§^§}X| ^-g^°l 4^ k7fl^ cflo|E| 5f<y^ cflojEi-I- ^^Ml ^cf. 2^, 
XI 1 vfl^l X| 6 t:fl o] Er] ^ IC ^#(34A^*]34F) ^z)-£r ^Hl: -tl^(0E)7> 

^7>^ nflofl k7 flo} tilo]Ei5fOl#(DLim*lDLn) ^^^1 t-fl o] e] J&Sl^ ^^7\] m 
t\}°]£\?)- 0 d^ t-|lo]E]Al^^ e||o]B| ^ IC ^1:(34A^^34F) °1H 

^^^^ ^#*Hfe- XII IC ^(34A)<H] ^^jo^ <y 

oflo]^- e}«y(39)^ XI 6 efl o] El ^ IC ^ (34F) A>ol ofl *| ^ %4=-& Xll ifl*| X|5 
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^•^l^ll:(36Am^36E)^ ^7\S. 3.^°] 91^. X|l (36A)fe <£HH1; 

e^-ol(39)^-S.^-El^ 5L9 ofl^sq- OH] o]i| Al^l(OE)^ ^ 7]# 

"1*V ^1^^ #^ ^ ^1 °1 ^(EOEl)"^ ^-)# XI 2 ^o]Bi ^ IC ^(34B) ^ 
Xl2 ^^l^-7l(36B)^l ^^-SVTfl €i=h XI 2 ^^1^-7] (36B)^ XI 1 ^#71 ( 36A) 
Bl^l 1*> ^1S(E0E1)# <H3)3- 71?>d]:^- 2*H^S ^^l^lJl S. 

9 ofl^^ 2*}^J5.5- ^l^sH^l #^ <ei °)1 °1 ~lr tOJl(°|S} "2*> #^ 

qloflol-i- Ai5i(E0E2)"^ fO« XI 3 ^|o]e] ^ IC ^(34C) ^ XI 3 ^-il^ (36C) 

^-^Ml ^cf. XI 3 ^^-7] (36C)^ XI 2 ^^7}(36E)^B\S] 2*\ 
91^}°]^ ^1^(E0E2)1- 7}^^- 3^^SLsL ##a]7]5L 5L9 <>1M ^ 3 

-^sM^ ^ o]o\] o)M. /j i (ols} " 3 ^> <£HM^- -ilJi 

(E0E3)"e* X14 cflolEj ^ IC ^(34D) ^ X|4 ^#7l (36D)^ ^^^Tfl ^ 

4. XI 4 4^1^-71 (36D)fe XI 3 ^^7}(36C)^B\2] 3^ °J»1|o|| 
(E0E3)S 7l^Vn];^ 4*H-°S. ^I^M^IjI £9 ofl^fif ^-o] 4^0^ -tl^ 

o|oi| AiJ:(oiS}. -4^} #^ <y°)l °}^r ^ls(E0E4)"e]- ^-)# 

X| 5 ^o]e] ^ IC ^(34E) ^ XI 5 ^-^1^-71 (36E) oil ^-g-aj-Tl) ^tf. *j| 5 ^^1^- 
7l(36E)fe XH ^^7l(36D)S.-¥-El^ 4*} -tlJL(E0E4)# 
7lX/°V^ 5*H°.3. 7] 5L £9 ^IH^ ^-ol 5*Hi^ -il^sH^l 9l*\) 

^15L(°1SV "5*1- #^ o]ofl Al3r(E0E5)"e)- Xl6 nflo^ ^ 

IC ^j(34FHl ^g-g-^XI &x%. o]s- ^j! ifl^ s.^l^-7l#(36A^^l36E)<Hl 2] 
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a} 7}?} n_V^ zjo^ ^ 7 l-xl7l] S| *f 67fl 9\ #S) ©HI 

(0E,E0Eli-H*lE0E5)°l XU iflx] X|6 cU<>1e1 ^-g- IC ^ #(34A^^l34F)°fl ^ -^-g- 
^cf. o]s. 67fl s) ^ <y^ol^- Alslr(OE,D0ElLfl^DOE6) z^l -g-^fe 
XI 1 Ul*l XI 6 ^ IC ^#(34Am^|34F) %% ^Hl- 4! 3:1: 

X|l ell °1 ^ ^ IC ^(34A)fe ^1 ^1 «=>1 * ^!Jl(0E)2} ^6\} sfl ^iS}^ 7}^<^r 

k7flsl c-floi^Aijr^. ojj^sfl^oo) ^ k7fl^| c-DoiBle|.ois.(DLli41^lDLk)«Hl 
711 ^4. XI 2 tfl^l X| 6 HHBl ^ IC ^#(34BvH^l34F) nn^r #^ <?HH 
JL(OE)^ ^ Jicf ^ ^^l^jo^ ^ ^6\] z\) ^-s>^ ?1 k7fl^l ell 

^^Jl-I- ^3*11^(30) k7fl5l ojlo]Ble^oi(DLk+lLll^lDLn)^l -g-g-*|-7fl ^cf. 

XII ^1 X|5 ^-*HM1-(36A*-1H36E) ^^Hl ^^fl -il^fe tIM e ej-oi -g- 

«fl ^7fl^Al5l7> k7fl^ DllolEl2l-Ol#ol Hll^iLl^^l 71?]: 

oil Sflig-sj-XI^ ^^Tfl ^4. ojofl ttj-e}-, >flolEE|-oi(GL)sl a] ^ ^<*o} 
Al^)^s^-Bl tHoIh^okgl)^ ^(^, xl6 <3<*<31 ^s.^-)^l ^d^5l^ ^ 
7ll^^l^7> xl<g£l^efi ^olBlAlslro] c^o]Elel-o]l;(DL)^l ^^*V>fl -g^Tll 
€4. °1 ^4, ^1^(30)^1 ^^(-S^l^l ^-4°11^ ^ 

^ ^o]BlAl^7> ^-^-£)7ll slJl, 4o>7l- ««|^^|^(30)ofl S*13t7 5^J-o| efi^S] 
*1 8*711 ^tf. X| 1 ^1*1 XI 5 ^^1^7l#(36Am^l36E)^r ^<£3j ^e] w^o] e) 
(Mono stable mul t ibi vator)# °l-g-*M #^ 91^}°}^^.^ ^ 41 ^1^1 9X 
4. SE^:, XII vfl^l XI 5 44L3M-i-(36AiM36E)£T eKl(39)<*ll ^^^SL 



14 



sL *1}2 vfl*l m *)}o]e] ic ^#(34A^*l34FHl 44 ^^r€ 

£-10 *flfe cf^ ^a] d\}6\] 14^ ^sflM ^-&^^7> E.a|£]c>1 5) 

4. £10 E.^1^1 ^A^^ ^-S-^lfe S.8 ^H^l *U *-ti*l ^15 #^1^-711- 
(36A^^l36E)ol ^ai #71 (36)3. tfl*l^s|- oj-^-e] 9j<>ilol-g- ef«y( 39)^1 *fll 

^15 ^-g- IC ^S(34AMl*l34E)<*fl -g-f-^o.S. ^^M^ 5|3^-g- 

7}*±r±. 0} ^Ai#7i( 36 ) fe oioflo]^- ej-ol (39)^.3^-61 fi] A^\A^ 41Jl(0E) 

21 7\]A^AA{GL)^\AA ^^fl^Aj^o] ^cgAl^Voll efl^-S>fe ^ -*1#X| 

7lJl ZL ^#£H# =M ( y°H°l-f *fl6 cflolEl ^ IC ^(34FH ^^-S>7ll 

^4. oiofl tr^e)-, A]l ifl^l *fl5 c-fl o] bi ^ ic ^-i-(34A^^l34E) S^f-te #^ 9J 
oflol-g- Aljro] oioflol-g. 7i^ofl k7fl*!2l cflolBl^J:^ ^ ^4 ^ (30H1 "S-^\n\ 
^ *&A*\\ *fl6 cflolel IC ^(34F)£r #^ ^^^^^^(QE)^ 9J^l°l-t A 

A: S-A AA^AA{GW\AA AQ^A A^ A AA^A kAA c)M e^Ji-I-l: 
•^^^^(30)011 ^-#^1-711 AA. o]^fsV ^6\) o^, <5«^2fl^(30)^ a^oi^i 

on^^s. 440^ tiioiBiAis.7> ^g^-sl-Tfl AAA A AA. A ^.A, ^^^^(30) 

A\ S-AA^ $\^AA UA AA. A^- ^-g: 

^Al oflofl u}-= ^sfl'i Hp-S^xr 5L8 oflA-lo] 6q#sfl^ H^^Hl 
S|3^^- ^S). ^- ^ o^fe 7^711 ^*=h 



15 



^3 7l#^ a^fe ^H^l ^1*V ^ofl 7l*flSl tfl-g-O.3. ^r^Slfe ^ o>u| 



16 



1] 

#7} ^fl^Hfl'M ^Eflo] ^fl^ ^]^S>^ 

#7l ^fl^wH*} #<*) i^^ofl nq-el- ^°1 ^7fsq^ cflo] e) <4 #7l <o 

[^^o v 2] 

^ M^l^E)-!-*)- ^1 «1^ il^i Ej-<g ^n^sfl^^; ^ 

*1-Sr ^°fl 91°]*], 

#7} ^fl^H^l t§Eflcq ^7fl^ 7fl^S>^ ^Tflef, 

#71 #jLtifl#ofl ^^-£)o^^ #7l din^i «fl^ ^Hl t4el- 

nf-g, 7>^l7ll^ ^ ^31* i^-§>^ ?A^k ^iLJsL ^^sfl^ ^ 



17 



t^^^ 4] 

^oM ^fl^H^l ^ ^Bflo] ^oV^ ^)^§>^ ^711^^ 

5] 

^-71 ^fl^tifl^oll €^ ^Efloj ^ oj-.fi. ^7^4± 



18 



<#7] ^Ml^l ^-^-^o^^ ^lJl^i<y-l;Ol a o V 7 1 ^flu^ afl ^5] ^*H1 ^ 

_ ^ ^ #*1 . 

^bB^^I ^-g-sRr ^g-^^h 

#71 ^^^Ufl^ol ifljx] rtj-ej- ^o] ^7}S\±= cflo]El ^l^^i^-g- #71 ^Ufl 

*1. 



19 



1] 



14 



15 

^ „ 
































I I 






















































■ 












































































rh 












































«|r 




























<\ 

























































































































































[-V. 2] 



20 



in 



% Hh 



J| Ih 



H Ih 



K |h 



H II- 



^ II- 



^— It 



00 



H ll- 



7 l» 

<~ro en 

CD </> 



DS 




[5. 5] 



23 




24 




26 



CO 

ro 

09 



CO 

$2 



CO 





* 




^|o| e 








7fl0|e 




f 

\ 




/ 


^§ ICS 


i J 






o 

1 — • 
=3 




\ / • • • 

"i 






ni 1 














DL2 














DLK 
















ULM1 












DLK+2 
















DL2K 




• 












DL2K+1 
















DL2K+2 
















DL2K 




• 










DL3K+1 














DL3K+2 














DL4K 




• 










DL4X+1 














DL4K+2 














DL5K 














DL5K+1 














DL5K+2 














DLn 





















V CO 

/CO [/ 

i_ 



V v 
CO 
CJI 



1° £ 



-u 


o 


om 


o 




a* 





O CO 



HJ 


o 


o 





O co 



ojnf 



a 
, o 
i3a 



^ — 

Js 

co 

o 



a 
1^ 



K 

CO 

m 



o m 



a 

P o 

7s m 

v 



CO 



CO 

^1 



CO 
CO 



CO 

> 



CO 

a> 

CD 



6^ 



CO 

a> 
O 



CO 

a> 
O 



6^ 



CO 

m 



co 
o 



[51 9] 



27 



EOE5 
E0E4 
EOE3 
E0E2 
E0E1 
OE 



•9ft t 



CO 
M 
03 










ICS 



CD 



CO 

1 



CO 



711 0| E 



V- 




♦ 

JtL. 


pa 


7-8 




0L1 • 














DL2 
















DLK 
















DLX+1 










DLK+2 














DL2K 




! 










DL2K+1 
















DL2K+2 














DL2K 




• 










DL3K+1 














DL3K+2 














DL4K 














DL4K+1 














DL4K+2 














DL5K 














DL5K+1 














DL5K+2 














DLn 





















v co 



^ o 
o. o _ 

V Y V 
CO 



*1L 





JO 


om 


o 




tit 





ojngK- 

O m 



▼ O 



2* 



o 

o 



8* 



4t> m 



O _m 



CO 

v 



_ CO 
CO 



6- 



CO 



CO 



CO 



29 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
7ADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCTJMENT^ 

O REFERENCE(S) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: - . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox, 



